Introduction
Hypogastric artery aneurysms are usually associated with aortic and common iliac aneurysm and rarely occur in isolation [1] [2] [3] [4] [5] [6] . The majority of hypogastric artery aneurysms are incidentally detected on imaging of the abdomen or pelvis for unrelated complaints. Those that present in extremis are associated with acute rupture and carry a high mortality rate [1, 2] . Herein we present a case of an incidentally found isolated right hypogastric artery aneurysm treated initially with endovascular repair. The aneurysm subsequently ruptured and was treated successfully with open repair.
Case Report
A 90 year old male presented to his primary care physician with complaints of left lower quadrant pain and bulging mass. On physical examination patient was found to have a palpable mass in the left lower quadrant of the abdomen. A computerized tomographic scan (CT scan) of the abdomen demonstrated a left spigelian hernia. A large incidental right internal iliac artery aneurysm measuring 4.4×5.5 cm in cross section and extending approximately 5.3 cm in cranio-caudal length was also detected. Moderate thrombus was noted in aneurysmal wall ( Figure 1 ).
There was no accompanying aortic aneurysm noted on CT scan. The patient then underwent a retrograde aortography via retrograde femoral approach. The previously identified right hypogastric aneurysm was again noted, along with a small right common iliac artery aneurysm. Two tornado coils 14×8 mm followed by 14x6 mm were deployed into the outflow tracts of the aneurysm. We were unable to completely occlude the outflow vessels. However, near complete occlusion was obtained and we believed that thrombosis following inflow occlusion would result in satisfactory outcome. An Amplatzer vascular plug 16mm×12mm was deployed at the mouth of the aneurysm (Figure 2 ). Post deployment images demonstrated adequate exclusion of the aneurysm.
The patient presented to the emergency department five weeks later with acute onset abdominal pain and urinary retention. The patient was on warfarin treatment for atrial fibrillation and on admission had an International Normalized Ratio (INR) of 5.4. A CT angiogram scan of the abdomen was obtained demonstrating recurrence of the previously treated hypogastric aneurysm (now 7.2 cm ×7.2 cm) with evidence of contrast extravasation ( Figure 3 ).
The patient received 5 units of fresh frozen plasma and was taken emergently to the operating room. He underwent an exploratory laparotomy with isolation and ligation of the ruptured right hypogastric artery aneurysm. The amplatzer plug was found lying freely in the aneurysmal sac. At that time the outflow tract vessels were also ligated. The left spigelian hernia was also repaired prior to closure. Intraoperatively we encountered significant venous bleeding and the patient had a 1500cc blood loss. He received 5 units of packed red blood cells during the procedure. Post operatively the patient was admitted to the intensive care unit where his recovery was complicated by an acute DVT of the left lower extremity, aspiration pneumonia and prolonged ileus with malnutrition requiring short term total parenteral nutrition. Following discharge the patient was sent to a rehab facility and home 3 weeks later. He was seen in re-evaluation six months post operatively and a repeat CT scan demonstrated a stable hematoma post ligation without evidence of extravasation with a therapeutic INR.
Abstract
Hypogastric artery aneurysms are usually associated with aortic and common iliac aneurysm and rarely occur in isolation1-6. The majority of hypogastric artery aneurysms are incidentally detected on imaging of the abdomen or pelvis for unrelated complaints. Those that present in extremis are associated with acute rupture and carry a high mortality rate.1,2 Herein we present a case of an incidentally found isolated right hypogastric artery aneurysm treated initially with endovascular repair. The aneurysm subsequently ruptured and was treated successfully with open repair. common complication following endovascular repair is a reported 30-40% incidence of buttock claudication due to complete occlusion of the hypogastric artery, and in many cases all collateral outflow tracts [5] . An additional technical consideration for our case would have been placement of a covered stent into the external iliac thereby further occluding the inflow to the hypogastric artery. Given the technical challenge and orientation of the aneurysmal neck in this case this alternative may have decreased the risk of subsequent rupture. In this case rupture of the aneurysm post endovascular intervention was primarily due to blood flow from the outflow tract vessels in the setting of supra-therapeutic anticoagulation.
The alternative to endovascular repair is standard open repair. This option carries a mortality rate of up to 13% [5, 6] . Likely due to the fact that patients typically undergoing open procedures are those that present initially with rupture and are unstable. Open repair options include simple ligation, interposition graft if necessary, or aorto-iliac reconstruction. The latter is usually reserved for those patients with concomitant distal aorto-iliac occlusive or aneurysmal disease [11, 12] .
We would emphasize that better occlusion of the outflow tracts, along with optimal control of INR in the post intervention period may have resulted in a more successful outcome from an endovascular approach in this case. Using an Endovascular approach may have avoided the prolonged hospital stay and complications of emergent open procedure in this elderly male with multiple comorbidities. Ultimately management approach must be individualized according to the skill set and resources available to the surgeon.
Discussion
Isolated hypogastric aneurysms are rare, with an incidence rate of 0.4% of all aorto-iliac aneurysms. The incidence of rupture is as high as (33%) [2] . Rupture of the hypogastric aneurysm is often reported as the initial presentation, and therefore carries a high mortality rate of up to 58% [1, 3] . The average size of hypogastric aneurysms found incidentally is 4-5cm. The average size of rupture of hypogastric aneurysms is 6.0 cm. Repair is recommend in any hypogastric aneurysm larger than 3 cm in anterior-posterior/ transverse diameter [1, 4] .
Patients may present with symptoms caused by compression of pelvic structures and can include genitourinary tract obstruction, thrombosis of the iliac vein, or lumbosacral nerve root compression.
Various treatment techniques are reported in the literature, with none clearly superior to the others, this is likely due to the small number of reported cases. Endovascular repairs are becoming a more common treatment option, even in the emergent setting, with improved technical skills and equipment becoming more readily available. When performed electively, this approach carries a less than 1% mortality rate. In the emergent setting endovascular repair has been associated with a 50% incidence of subsequent rupture with a 7% incidence of Type I endoleak [7] [8] [9] [10] . In our patient failure of endovascular exclusion was due to the short aneurysmal neck. The angulated neck and large size precluded us from embolizing all of the outflow tracts. The most 
